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I    ABSTRACT

Many of our students here at CNM are non-traditional students and have many responsibilities outside of school.  Most students work more than 20 hours per week and are taking a full or nearly full course load.  In addition, many of our introductory astronomy students have only a very modest background in science and mathematics.  Our assessment efforts this year were geared toward understanding how well prepared our students are for Astronomy 101 and how much time they devote to studying for the course.  The results indicate that our Astronomy 101 students generally need to invest more time in the course in order to earn better grades and fully appreciate their learning experiences.  
II    UPDATE OF PAST ASSESSMENT EFFORT

The survey administered to our Astronomy 101 students in the fall of 2004, for the assessment period from Summer 2004 to Spring 2005, was primarily designed to identify those topics and concepts in the course that the students found most challenging and confusing.  Instructors were then able to tailor their classes in order to focus on these specific areas.  That could be in the form of doing more demonstrations, interactive class activities or working out more mathematical exercises to illustrate mathematical concepts.

In addition, some new equipment has been acquired by the physics and astronomy department that will aid in classroom instruction.  A new document camera has just arrived and a ceiling-mounted projector was installed in room L208 this summer.  It is hoped that these devices will enable instructors to utilize more demonstrations and numerous computer simulations that will aid in helping students understand some of the complex motions of celestial objects and other concepts in astronomy.  We have also purchased a new telescope that will be located at the West Side Campus.  We hope to take advantage of the dark skies at this location to do some hands-on observing with our astronomy students.
III    FOCUS   OF   ASSESSMENT

The course assessed this academic year was Astronomy 101.  The objectives of our assessment efforts this year were slightly different from previous years.  A survey was given to our Astronomy 101 students to complete at the conclusion of the course.  The questions on the survey were designed to provide us with information regarding the academic backgrounds of our students as well as their study habits.  We were particularly interested in knowing how much math and science our students had completed prior to taking Astronomy 101.  We also wanted to know how many students had jobs, how many hours per week they had to work and how much time they devoted to studying for astronomy per week.  A copy of the survey and the results are included at the end of this assessment report.
IV    ASSESSMENT   RESULTS

The results of the Astronomy 101 survey are provided in section VII, Appendix A.  I will provide a brief review of the results in this section.

The responses to the first two questions of the survey indicate that over half of our ASTR 101 students work more than 20 hours per week and more than half are taking 10 or more credit hours of classes.  
Question #3 indicates that most students are not investing enough time in studying for the course outside of class.  

Questions #4 through #7 reveal that the majority of ASTR 101 students have a limited background in science and an even more limited background in mathematics.  Fewer than 25% of the students had any math beyond algebra.  Well over half have had either astronomy, earth science or physical science but very few have taken a physics course.  Also, approximately half of the students have had either high school or college chemistry.
The responses to the remaining five survey questions suggest that the vast majority of the students enjoyed the course and developed positive attitudes toward astronomy and science in general.  Even though few of our ASTR 101 students will pursue science oriented careers, one of the goals of the astronomy faculty is to foster an awareness of the importance and relevance of the sciences, and astronomy in particular, in our modern technological society.  If people have a better understanding of how science relates to their lives then they will develop a greater appreciation for doing science and supporting scientific endeavors.
V    DISCUSSION

The primary goal of our assessment efforts this year was to gather data designed to gain a better understanding of the students who enroll in our introductory astronomy course.  The survey results have provided us with some insight regarding how well prepared our students are for the course, the demands placed on their time due to their jobs and how much time the students devote to the course outside of class.  
One of our primary concerns was the mathematics background possessed by our ASTR 101 students.  The ASTR 101 course is an astronomy survey course designed for non-science majors.  As a result, the amount of mathematics in the course is kept to a minimum.  However, there is some mathematics in the course.  Mathematics is, after all, the language of science and the students need to understand, to some degree, the mathematical basis underlying the fundamental laws of nature that govern all natural processes in our universe.  Because of this, MATH 100B is recommended for the course but is not a necessary pre-requisite.  The results of the survey indicate that most of our students have not had any math beyond algebra.  This suggests that we should not make MATH 100B a pre-requisite as this would probably erect a barrier that would prevent many students from taking the ASTR 101 course.  It would probably also intimidate a number of students and raise anxiety levels.  The best plan of action would be to maintain our current policy.  We will limit the amount of mathematics in the course but continue to recommend MATH 100B as a pre-requisite so that students are aware that there is some math in the course.  Considering that the math in the course does not go beyond basic algebra and the fact that nearly all of our ASTR 101 students have had algebra (at least in high school), most students should be able to grasp the mathematical concepts introduced in the course without too much difficulty.
The major concern regarding the results of the survey was revealed in the responses to question #3.  More than 50% of the students indicated that they spend 2 hours or less per week studying for the course outside of class.  This amount of time is undoubtedly inadequate and students need to realize that they must devote more time to their studies especially considering the limited math and science background that most of them possess.  The astronomy and physics faculty is considering revising the astronomy master syllabi (both ASTR 101 and ASTR 102) to include a statement advising students that it is recommended that they study approximately 1.5 to 2 hours outside of class for every hour spent in class in order to improve their chances of success in the course.  Even considering that most of our ASTR 101 students have a limited background in science and mathematics, the majority should be able to do well in the course if they invest enough time in improving their study habits.
Given that many of our ASTR 101 students have a limited background in science, it would be beneficial if our instructors had a better idea of how well these students understand some of the terms and concepts that are used frequently in our introductory astronomy course.  Taking a science course is like learning a new language for many students.  Many of the terms frequently used in the course are simply not part of the vocabulary of many of our students.  We assume that they graduate from high school with a fairly extensive vocabulary and are already familiar with much of the jargon commonly employed by astronomers.  Our assessment efforts for next year will attempt to evaluate just how familiar our new ASTR 101 students are with some of the basic terminology of astronomers.  Once we have an idea of which terms are generally understood and which are utterly alien to our students, we will be able to tailor our class lectures and activities to focus on the poorly understood concepts as revealed by the assessment tool.
VI    CONCLUSION

The results of our astronomy assessment survey have revealed that many of our students have a limited scientific and math background and have many demands on their time due to jobs and other obligations.  Keeping this in mind, it may be beneficial for our astronomy instructors to place special emphasis on some of the most fundamental aspects of astronomy instead of assuming that our students have already been exposed to these concepts in high school.  The results of this year's assessment has led us to set the following goal for next year's assessment period.
ASSESSMENT GOAL FOR 2006 – 2007  

The goal for astronomy assessment for 2006 – 2007 will be to determine if our students develop an understanding of some of the basic terminology of astronomy.  The assessment tool will be comprised of a pretest and a posttest to test their vocabulary of commonly used words in astronomy.  The pretest will be administered at the beginning of the semester and the posttest will be given at the end of the semester.  The results of the pretest will indicate their level of preparedness for the course and the posttest results will reveal whether they have developed an understanding of some of the most fundamental terminology and concepts introduced in Astronomy 101. 
VII    APPENDIX  A
A copy of the Astronomy 101 survey is provided below.  Following the copy of the survey are the results compiled from the student responses.
SURVEY   FOR   ASTRONOMY   101

Please be as honest as possible when answering the questions in this survey.  The survey is anonymous and we greatly appreciate your participation in this educational assessment project.

Please choose only one answer for each question and write your answer in the space provided.

1)  If you are currently employed, how many hours do you work per week on average?

     a)  I am not employed at the present time.

     b)  1 – 5 hours per week

     c)  5 – 10 hours per week

     d)  10 – 20 hours per week

     e)  20 – 40 hours per week

     f)  over 40 hours per week                                                     ANSWER:______

2)  For how many credit hours are you enrolled this term?

     a)  3 credit hours (Astronomy 101 is my only class.)

     b)  4 – 6 credit hours

     c)  7 – 9 credit hours

     d)  10 – 12 credit hours

     e)  13 – 15 credit hours

     f)  more than 15 credit hours                                                 ANSWER:______

3)  How many hours per week do you study for this course (ASTR 101) on average?

     a)  0 – 1 hour per week

     b)  1 – 2 hours per week

     c)  2 – 5 hours per week

     d)  5 – 8 hours per week

     e)  8 – 12 hours per week

     f)  more than 12 hours per week                                             ANSWER:______

4)  Which of the following choices best describes the highest level of mathematics that

     you had successfully completed prior to taking Astronomy 101?

     a)  general math (computation)

     b)  algebra

     c)  trigonometry

     d)  calculus                                                                             ANSWER:_______

5)  Have you taken an Earth Science or an Astronomy class either in college or in

     high school?

     a)  Yes

     b)  No                                                                                     ANSWER:_______

PLEASE ANSWER QUESTIONS #6 THROUGH #12 ON THE BACK!
6)  Have you taken a Physical Science class either in college or in high school?

     a)  Yes

     b)  No                                                                                     ANSWER:_______

7)  What other science courses have you successfully completed (passed) in college

      and/or high school?

      a)  none

      b)  biology

      c)  biology and chemistry

      d)  biology, chemistry and physics      

      e)  other:  _____________________________                   ANSWER:_______

8)  After having taken this course, would you be more likely to support research for 

     astronomy and space exploration?

     a)  Yes

     b)  No                                                                                    ANSWER:_______

9)  After having taken this course, would you be more likely to visit a planetarium

     or a space museum?

     a)  Yes

     b)  No                                                                                    ANSWER:_______

10)  Would you recommend this class to other students?

       a)  Yes

       b)  No                                                                                  ANSWER:_______

11)  How difficult did you find this class?

       a)  The class was very difficult.

       b)  The class was not too difficult.

       c)  The class was relatively easy.                                         ANSWER:______

12)  What do you feel was the single most important thing about astronomy that

        you learned in this class?  Please write your answer below.
RESULTS  OF  ASTRONOMY  101 SURVEY  FOR  FALL  2005 

1)  If you are currently employed, how many hours do you work per week on average?

            RESPONSE                                    # RESPONSES        PERCENTAGE

I am not employed at the present time.                  26                              18.7%

1 – 5 hours per week                                               3                                 2.2%

5 – 10 hours per week                                             5                                 3.6%

10 – 20 hours per week                                           23                              16.5%

20 – 40 hours per week                                           60                              43.2%

Over 40 hours per week                                          22                              15.8%

2)  For how many credit hours are you enrolled this term?

          RESPONSE                                        # RESPONSES       PERCENTAGE

3 credit hours (ASTR 101 is my only class)             6                               4.4%

4 – 6 credit hours                                                      20                             14.6%

7 – 9 credit hours                                                      23                             16.8%

10 – 12 credit hours                                                  57                             41.6%

13 – 15 credit hours                                                  21                             15.3%

More than 15 credit hours                                        10                               7.3%

3)  How many hours per week do you study for this class (ASTR 101) on average?

            RESPONSE                                      # RESPONSES          PERCENTAGE

0 – 1 hour per week                                                  15                               11.3%

1 – 2 hours per week                                                 58                               43.9%

2 – 5 hours per week                                                 47                               35.6%

5 – 8 hours per week                                                   7                                 5.3%

8 – 12 hours per week                                                 5                                 3.8%

More than 12 hours per week                                      0                                   0%

4)  Which of the following choices best describes the highest level of mathematics that

      you had successfully completed prior to taking ASTR 101?

             RESPONSE                                       # RESPONSES           PERCENTAGE
general math (computation)                                         8                                  5.8%

algebra                                                                       101                               73.2%

trigonometry                                                                14                               10.1%

calculus                                                                        15                               10.9%

5)  Have you taken an Earth Science or an Astronomy class either in college or in

     high school?

            RESPONSE                                        # RESPONSES          PERCENTAGE

                 Yes                                                             81                               58.7%

                 No                                                              57                               41.3%

6)  Have you taken a Physical Science class either in college or in high school?

             RESPONSE                                       # RESPONSES          PERCENTAGE
                   Yes                                                          106                              79.1%

                   No                                                             28                              20.9%

7)  What other sciences courses have you successfully completed (passed) in college

      and/or high school?

             RESPONSE                                       # RESPONSES           PERCENTAGE
none                                                                             31                              23.3%

biology                                                                        25                              18.8%

biology and chemistry                                                 43                              32.3%

biology, chemistry and physics                                   22                              16.5%

other                                                                            12                                9.0%

8)  After having taken this course, would you be more likely to support research for

     astronomy and space exploration?

              RESPONSE                                        # RESPONSES           PERCENTAGE

                  Yes                                                            123                               91.8%

                   No                                                              11                                 8.2%

9)  After having taken this course, would you be more likely to visit a planetarium

     or a space museum?

              RESPONSE                                         # RESPONSES          PERCENTAGE

                    Yes                                                           125                               92.6%

                    No                                                              10                                 7.4%

10)  Would you recommend this class to other students?

               RESPONSE                                         # RESPONSES          PERCENTAGE

                     Yes                                                           129                               95.6%

                     No                                                               6                                  4.4%

11)  How difficult did you find this class?

                RESPONSE                                        # RESPONSES           PERCENTAGE

The class was very difficult.                                          10                                  7.5%

The class was not too difficult.                                      98                                 73.1%

The class was relatively easy.                                        26                                 19.4%

12) What do you feel was the single most important thing about astronomy that

       you learned in this class?

               RESPONSE                                                                  # RESPONSES
Learning about the solar system/planets/moons                                      26

How little we know and how much more there is to learn                      12

Everything (unable to pick just one thing)                                              12

Formation of the solar system                                                                   9

How scientists figure things out                                                                7

The size (scale) of the universe                                                                 6

Atomic spectra                                                                                           6

Learning about our planet, Earth                                                               5

How science ties together diverse phenomena                                          3

It's important to understand the universe/it relates to all of us                  3

The formation of the Moon                                                                        2

The dynamo model of planetary magnetic fields                                       2

Why the sky is blue                                                                                    2

The operation of telescopes                                                                        2

Why we have seasons                                                                                 2

Newton's laws and other laws of physics                                                   2

The universe is diverse                                                                               2

Learning about comets, meteoroids and asteroids                                      1

The tides                                                                                                      1

The phases of the Moon                                                                              1

How the diameter of Earth was first measured                                           1

The age of the solar system                                                                         1

Light holds all the clues to the universe                                                      1

How mathematics is applied in science                                                       1

Triangulation (measuring cosmic distances)                                               1

The universe is still evolving                                                                       1

Temperature scales                                                                                       1

We (humans) have been around for such a short time                                 1

If we had all the answers, it wouldn't be fun                                                1

